INTRODUCTION "The cost of electricity nowadays is very high, currently in Mexico is paid a 21.5% more for electricity compared to 2015, with an average of $1.6MXN per KWh for residential areas considering a discount for government contribution, while for the commercial and industrial sectors an average of $2-3MXN
is paid without considering the rates for extra consumption." (CFE, 2017) Based on the above data, the cost of this type of energy is affected by the increase in the price of fossil fuels, which are the main source of electricity production in Mexico, whereas makes pollution on our planet higher through the days. This is why it is necessary to reduce pollution by using renewable energy to generate electricity, thus achieving a decrease in the cost of it, and contributing to the sustainable development of the planet.
Therefore arises the need to use renewable energies, being one of the main, wind energy; which thanks to the scientific and technological advances has had a great evolution and now can produce great amount of electricity for its storage in batteries or to be injected directly to the electrical network of the country, transforming the mechanical energy generated by the turbine in electricity with the aid of a PMG (Permanent Magnet Generator) and a power electronics circuit.
The project has the main objective of making a reengineering of the Darrieus wind turbine with the help of SolidWorks®, choosing the most appropriate materials for its construction and the appropriate NACA aerodynamic profile, to operate with less amount of air.
GENERAL OBJECTIVE
Make a new design of the Darrieus wind turbine, to operate with less amount of air with the aid of light and resistant materials, and prepare it to be coupled to a PMG and a power electronics circuit in the future, to produce electricity.
WIND TURBINE
"A wind turbine is a mechanism that allows us to extract the power of the wind to produce mechanical energy by the impact of the air with the turbine blades, the wind blowing helps the blades of the turbine to rotate catching energy" (General Electric, 2016) . The main axis of the turbine is coupled to a PMG that transform the mechanical energy into electricity, that can be converted with a transformer into DC or AC voltage depend on the GTI (Grid Tie Inverter) used.
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WR-2017-06-pag. 3 There are many types of wind turbines, that through the years have been studied and all of them are classified by the power that can extract to the wind, each type have different qualities and applications, ones start its movement with less wind power but extract less power, and other ones who steal more power of the wind but starts with more wind power. The image below shows the ideal power extraction of the wind, which is 60%.  : is the air density (kg/m
)
A: represents the effective area of the turbine calculated with πr 2 where r is the distance from the center of the axis to the end of blade.
v: represents the speed of wind.
(López, 2017)
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General Scheme of functioning
The next scheme shows the transformation of the mechanical energy produced by the wind turbine, into electricity with the help of a PMG and a power electronics system integrated by a rectifier circuit, a boost converter, a DC bus and a GTI (Grid Tie Inverter) that will be connected to the electrical network. 
Darrieus Turbine
This is a vertical wind turbine that can extract proximately 40% of power from the wind, is not as efficient as a three blades turbine, but it can function with less wind power thanks to the accommodation and form of their blades. There are different designs of these turbines, however a great design helps to have a better startup and more speed of rotation of the turbine, that obviously help us to produce more electricity, but unfortunately we have to maintain the same efficiency of wind energy extraction of the original design of a Darrieus wind turbine.
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Mechanical Design of a Darrieus Wind Turbine
The design it is based on the Darrieus wind turbine with special modifications to the original one, using materials with a life expectancy of many years and some of them recycled, making it friendly with the environment and smaller than any other turbine, in order to install it in the sealing of any house. The design includes materials that can be found with any supplier of steel, plastics and carbon fibers in both Spain and Mexico, and was based on standard measures of each of the suppliers so that there is no need to manufacture it; with the only exception of the central support, which must be machined.
Materials

Stainless Steel AISI 304
It is a type of stainless steel that contains 18% of chromium and 8% of nickel as the main non-iron components. "It is considered also an austenite steel, not very electrically or thermally conductive and non-magnetic" (Good Fellow, 2017) , that helps engineers and designers to include this material for industrial applications, due to the higher corrosion resistance than regular steel and the ease in which it is formed into various shapes.
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WR-2017-06-pag. 6 The composition was developed by W. Hatfield in 1924 and was marketed under the trade name "Staybrite 18/8", contains 17.5-20% chromium, 8-11% nickel, and less than 0.08% carbon, 2% manganese, 1% silicon, 0.045% phosphorus, and 0.03% sulfur. These chemical properties are shown in Table 1 . The main properties of the stainless steel AISI 304 are: To know if the alloy will be useful for a design, it is necessary to check the physical properties that the international standard shows for this type of material, these physical properties are shown in Table 2 . 
Modulus of Elasticity in tension Melting Point Density
Finally the property that shows more about a material is the effort to which the material can be subjected, which is determined by the tensile strength and the yield strength, this helps to choose the best material for the application needed, inside a place or exposed to the environment. The mechanical properties are shown in Table 3 . In conclusion, the material was selected for the fact that is a material that is not damaged by water or some other liquid or solvent, and it is capable to be exposed to the outside; in addition to having high tensile strength with a range of 450-1100 MPa, so the wind turbine can be subjected to large wind loads and work at high speeds. The properties of carbon fibers, such as high flexibility, high strength, low weight, high temperature tolerance and low thermal expansion, make them very popular in aerospace engineering, civil engineering, mechanical engineering, military applications, automotive industry and motor sports.
Carbon Fiber
Thornel Mat VMA
The carbon fiber that was used for the design of the propellers was the Thornel Mat VMA, that is composed of high strength, high modulus carbon filaments in a random-layered orientation. "The This type of carbon fiber has only a density of 2 grams per cubic centimeter, so it is a carbon fiber with not too much weight and can be used for many applications that need lightness. The physical properties are shown in Table 4 . MPa, equivalent to 120 N/m that is a high strength for a material and can be applied for mechanisms or parts that have to support high amounts of strength. Mechanical properties are shown in Table   5 . In addition to its important application that is packing, nowadays is used in many industries, in the manufacture of parts that need strength, flat surfaces and good dimensional stability, like gears, cams, bearings, pistons and in pump frames that bear high impact forces.
All above due to the mechanical and physical properties that the material has, that are shown in the 
Main Structure
With the software of design SolidWorks the design of the structure begins with the main axis of the wind turbine, which is a round tube of stainless steel AISI 304 with a diameter of 104 mm, thickness of 3 mm, length of 2000 mm, and 2.5kg of weight, which functions as the main axis of the turbine and it is coupled to the support of the blades and ready to be coupled to a PMG on its lower part with a bearing attached to it. It has the strength to support more than 10 kilograms in its higher part, where will be coupled the central support. To prevent from any particles being introduced into the tube or water from seeping into the PMG, it was designed a stainless steel cap of 25mm height and 104mm of diameter to be welded with stainless steel welding to the tube, which protects it from any type of seeping. Another part of the structure is the central support, which was designed with PET and formed to be coupled to the main axis to be fastened with a hex head bolt through the central groove. It has an external diameter of 300 mm, an internal diameter of 52 mm, a thickness of 100 mm and internal grooves of 30 mm x 30 mm to insert the Y supports of the blades.
To this piece can be coupled the four "Y" supports for each propeller of the design, each one fastened by circular head bolts of a quarter inch from the top plane to the bottom surface, to be held with hexagonal nuts. The NACA airfoil series is controlled by 4 digits e.g. NACA 4415, which designate the camber, position of the maximum camber and thickness. If an airfoil number is NACA MPXX, then:
 M is the maximum camber divided by 100. In the example M=4 so the camber is 0.04 or 4%
of the chord  P is the position of the maximum camber divided by 10. In the example P=4 so the maximum camber is at 0.4 or 40% of the chord.
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 XX is the thickness divided by 100. In the example XX=15 so the thickness is 0.15 or 15% of the chord.
The blades were designed with the NACA airfoil of four digits 4415, and imported into SolidWorks with a tool to draw with a hundred of point coordinates in a XY plane to plot the spline of the airfoil. 
Final Assembly
With all the pieces designed, the general assembly of the turbine was realized, obtaining a total height of 2.4m, a turning diameter of 1.05m and a total weight of 19.5 kg, a total area of 0.8975m 2 and a moment of inertia of 2.69 kgm 2 . 
Wind Turbine Calculations
Finally with all the data of the design of the turbine, the amount of energy that could be produced by the turbine theoretically was calculated with the aid of the minimum, average, rated and maximum wind speed in Gijon, in order to obtain with mathematical formulas mentioned below, a total voltage of 104VDC, A current of 11.6 A and a power of 4KW, considering the rated speed of wind. These quantities should be checked with the electronic circuit design. 
CONCLUSIONS
With the help of the Workroom on Renewable Energy of the University of Oviedo, the objective was achieved by theoretically obtaining the amount of electrical energy produced by the designed turbine that will be injected into the electrical network of the home and the country.
In general this line of research helped me to strengthen my knowledge in the area of power electronics and in the use of renewable energy for the production of electrical energy
